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^/ ^31/ (MIM) ^2:5) ^HflAjEil- S^Kr ^£^1 ^> ^ ^ ^]^ y o V 

^^H^r, ^Hfwfl^ ^ SHf^^H #5L%} 7)#9) #<*fl ^ 

^7-1- ^*Kr #31; ^fli^^i 1 ^U^^P-* *flUsK£^- *fli#^8r 

#31; -3-#31# ^Hl ^]2^i^# ni]^*>£^. ^12^^-* ^*Kr #31; *l]2#^ *h 

5. 2h 
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^tS.^{] ^ h *\]3l {Semiconductor device and fabrication method of 

thereof} 

£ la vfl^l lc^ ^Hfl ^-fH ^ ^5flAlE-l# ^*Rr u cH^ £*13r 

S. 2a *fl*l £ 2h^ £ ^>£^1 ^2: y o v ^^r S^ltr 

£ 3a vfl*l £ 3h^ *m £ 2a vfl*l S. 2h*fl 5La|£ #JMH w^^. ^J-g- 

<4> *KSi*fi *flS y o V lH] ^-5., -M^Mlfe ^/ ££*H/ 

(MIM) ^jjflAl^l- 5L^*m 3hE*i) S ^ ^S^ofl 

<5> JL^r A^*>^ ^S.ZL S^H^r JL-g-^S} ^HflAlEil- ^^^>7l ^ 

tr ^>H^1 ^> 7fl^o] gqg ^ofl oicf. ^3fl AlE ^ 7 |. 
(polysilicon), insulator) , % ^rl^^^^Cpolysi 1 icon)**! PIP 
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3.7} 7} #<H!-7fl 3fe #^°] $1^. 
<e> on- ^^^>7l ^*fl ^sflAiE^ #^/€<£31/^el^ 

(metal/insulator/silicon : MIS) SE^- ^^/^^l/^^Kmetal/insulator /metal : MIM) 

SL5. ^f>\X) 5)31^$}, =L ^°\)*]S. MIM ^2:^ ^2flA]E^ «1 *11M iflJfofl 

^(deplectionH] ^^r 7]^ ^^^7} ®7] nfl^l zl^^- >£5L*fl #*H1 ^5. o]-g- 

<?> zle^, f^efl te^l ^S«o v ^^l 4^ MIM ^SflAjEil: *flS*Hr U o V ^ 

cfl tflsfl ^ w-sj f-^^j-o} ^^fVcf. £ la vfl^j lcfe #Bfl H o V ^°11 ^ MIM 

<8> £ la^fl S^s} ^ ^-ol ; tiV£*fl 71^(1)^ ^V^-oil bv £ ^ ^} ^ 

sl^l^KPSG : phosphosilicateglass) a>5|-^o.S 

^e]-(2)^- *>^^^^(2) Ti «fleH#(3), Al *H^fl*](4), Ti 

#(5) ^ TiN «V^l-^l^-(6)* TiN «MV«J-*1 ^(6) ^ ^sflA]E^ *3 

^^o] <*^g. ^ -B-^^#o.S^ SiN -B-3*fl#(7)^- 
<9> o]^^, SiN -^-3^1^(7) *fll#^ sj|^.§. ^^^JL o].g- 4i H ^ SiN 

-B-#«(7)-8- SLS. SiN -fr3*fl^(7)-8: ^ , 

714^1^^ &H] ^^lM- «J#3 lO/imHO^A^. 
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<io> c^, SiN %-£%)%(7) ^ TiN ^y« 0 V*l*v (6 ) ^Vofl *fll#%^- ^ 3 * 

TiN ^>a>^1^(6) ZL Ti #^(5), Al SHMH-SdU), Ti ««tiW#(3)-8- ^ 

ai^o.^, TiN ^HM^), Ti #^(5), Al SHf«fl*!(4), ^ Ti 
#(3)-§- ^-^1 *fl2#^ sflEl^- ^]71*>J1 ^^f. 

<n> cf-g-, £ lb^l ti>a}- ^-o], ji^S l-e}-^p>(HDP:hight density plasma) 

<>l-g-SH °l**Hr #^«fl^ # « nfl^]-5L^ hdp a>^(8)# <H*> 
#5}^Df ^^-i- o]-g-sM HDP ^^(8) #°f| TE0S^(9)# f^sfji ^7l^|^ 

<i2> ©H-H, sg'&sHa TEOS^O)^ ^ofl ##sM- si3r>Ji * ^#*H wlo>s 

°fl31€ ™£r^ TE0S^-(9) ^-Br ^)3^^ 3fl^# *fi3##^- afl 

ig-g- nj-^HS. *H ^#s} TEOS^O) % HDP ^^-(8)*- ?i^^^-«><^ SiN -ft- 

^*fl#(7)^ S^-g- jfl^Rr di^^fil «l°l-*(100)-§- 
<13> 4^-, £ l c ofl u>sq- ^o] ( ^3^^- nm^r ^)7]t\JL ^*8tb 

«1 I00)sl aflitifleM^r^KlO)^ ^^ji, 4lBflel^#^^(10) # 

°fl ^<2!(lD* tilo>^(ioo)^ vfl-fl- nfl^ti: 4^, TE0S^"(9)2] 

<w> °)o]*), ^cn) Ti all EM #(12) ^ Al ^•-f-«fl^(13) ^ Ti #-¥-#(14) 

g TiN ^>^1^(15)# f^JI ^E^tbcf. 
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Tjsfl^E^ s}-^^-, ^, n. $H ^ afl^d 

ofl £]*fl ^M^H, -fHS*ll#2] 7\^SL3_ ^^^"4 2^ 

<17> S c^- j o]E^ TisJMBHA^ *§^-g- 3)% X\ -f^^o] *\ 

SIO.^, o]S. oltfi ^A]^ - criou}, q-^V ^7V^ SL^% 

<19> Aj- 7 j^ H><4 ^ ^^>7l flSH, ^oflAi^r ^5fl^lB^ ^1*1^, ^ 

^ *ll2*l^g- ^H] IE ft ^1,2^^ 7>^ 

& S^^l ^ ofljgAi Cf^7fl^ 7^11 ^7>l* 5L<$°-g. ^^^H , 

7j]^o] ^7]-^- _E<#-8- n}s} o.^*)^* *§Aj ^ ^-cf. 
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<20> nj-sj-A^, ^. ^d\] aJ-= HVE*11 ^} *\}3i ^^r, A o V #°fl ^wfl^ ^ ^H^^ 1 " 

o] #£31 ^*Rr #7l); &q 

m>-3. ^y^# ^li^^# ^*Kr #31; ^ll^i^ 

^ll^-^S °11^*>£^ *1U#^M: ^*Rr #31; ^1^4 oi -°-*}i=. ^lf^^s^ 
^em^o.^. ^z|s}<^ ^B^^* }^#a]71^ ^]2^^«- ^*Kr #7ll; ^1)2^^^ 

*fl2*I^g- #711; *112*1^ *H:£ ^Ml W^-g- ^*Hr #711; 

<2l> ol nfl, *fll^ ^ Aj. 7 l ^2^1^-8: 4^ ^fll^l^ ^ *fl2#^M- 

t>H^K£^- ^ofl ^#^<^^-ol Bfl^l ^7l7fl^ ^o}5}^ #7)1 

# Cl ^*Kr H>^-31^, *Hl#^. ^ ^12^^ tH^ 7 fl^ 7M1 7}*1^ ^7}^- 

<22> if, -H-^l^O.^.^, ^Cl^HH £ ^^^^olE^-ol^^- ^>3)lS ^*Rr 

<23> ol^K ^ofl 4^- #£^fl ^7} ^ ZL ^1S #^<H1 tfl*fl ^Ml*l ^^W. 

<24> <y#3o.sL =-4=- tiflA] ^Bl A>-g-^ ^o.^ ^i^](W), ^^l^-(Al) ^ 

^ f-°l ^cf. ^M-, ^el(Cu)^ ^iffl, ° a ^ D lt°fl «1*H tii^%^l 2]- 
Bl^ <?!^7> %^1 #^5lJl satf. 



23-7 



m 

1020020045023 W% ^A- 2003/7/16 

<25> zielcil, ^-Bjfe °^ c 1-h-^^ ^ ?H ^(reactive ion etching)^ ^ 

*V afl^ °13£: n?-eH, ^^}^ «W*°1 SjH^H) 

^(blanket) 4^1 lr^^-*> S^S] A}^ 

<26> «v^d]A^ ole^V ^>^1 ^^11- ufl^*^ ^ ^i^-l-^S. ^ 

<27> £ 2a vfl^l £ 2h.Tr i4 €- *KE*11 ^> U 0 V ^* 

S. 3a vflx] £ 3h^r ^ £ 2a S. 2h^l 51*1^ tf-^H 

<28> t^ofl n^-s} uV£3l ^^oj ^ a^^t AA 5L 2h ^ £ 3h«fl 

AA 7]^;^ ^2:#(21) ^Ml ^^£)^C-i] ( *V£^ 7 ] ^ ^#(21)^ 

a^o^ ^tifl-a(23) ^ ^^^^-(22)01 fccf. 
<29> *H^<a«K22) ^HItt *>^-wfl^i(23)# -71 ^11^1^-^(201)^-, ^ll^l^ 

(201)^ ^Jf^^Vo] ^cgc^ 2r.#Al7l^ ^ll2^i^(203)# 7]-^^ 

€<2^(24)°1 XiZL, ^1^^ tflofl^ ^^^-(25)01 nfl^S]<^ & o.^ , ^2^ 

^-(203)5] vfl^o]]^ ifl^,§- xtf^ 0.^^^(28,29)0] %^£\o\ <&<L^ , ^-^W 
(28,29) ^Hlfe ^12^^(203)» nfl^^s. *fl2*l^-(30)°l tg^^M ojt}. 



23-8 



1020020045023 #^ 2003/7/16 

<30> o) nfl, ^l^^-(25) £ ^12^^(30)^8: %°] H}fM*Ml. ^1^ 

^■(25) g 42^(30)-& ^^7fl^ 7>*]« 7>7^ ^7>^- 

(28,29) ^7fl2l 7V^11- 7>xl^ £7}^ ^3^r 

<3i> i£*h -B-^^l^ °l^Mr Jl^Rr ^°fl ^ 3^1, ^ 

<^]S ^Bl^^H^(28) ^ -M^^°1H^1^(29)1- *MS. ^f?££ « ^ 

<32> *fl2*lq-(30)S] *H5i ^Vofl^ ^wfl^l(32)ol flul, ^wfl^l(32) 

2) S^^« 0 V #^«^sv(24) ^^^l #4. 

<33> ol ufl ; ^aH^(32) 2Lfe ^tifl^(23)^r o)^o]^ 514. 

<34> ZLB^, ^"71 W>fi|- ^ ^7># *flS<5Kr « 0 >1H1 tfl*fl ^M]*] 

<35> ^7-], £ 2a ^ 3a°fl wfsq- ^-o] t ^5.7.)} 7}^9] ^*\) «V£*fl i4 

*H8«H ±X}7} *g^£ al-s.^ ^S#(21)# ^^JL, #51*11 71 

^ ^£-§-(21) ^^^^"(22)^; ^^t}: ^ , *Hf £°i^(22)-g: ^^JliiL ^ 

^^^-(200)1- m^ul ^&]« ^^tb ^, ^^^4(22)ol nfl^j 
sM^H ^n>^H ^-¥-«fl^i(23)# 
<36> o] nfl, ^wflAi-g- tiV^Al ^^Sfl2j- 

tg^jl sflEi^^H #£3l *§^-gr ^ Hfl^(23)# SI 
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<37> °]°\*\, ^^^^-(22) ^ *>^-«fl^(23)Sl ^ ^^^^-(24)^: f^*> 

^4, l^^* u o v ^-^-S. 5000A ^£2} ^MlS 

< 38 > £ 2b ^ 3b^l £^1^ #^^^"(24)* ^3-2-5. ^4*H 

-^fl^(23)# 7)^ ^3flAlE^ ^1^^(201) ^ «W*(202)-g- ^f-AH 

<39> O] nfl ^5})AlE^ ^]1^^(201)^ 7>^ ^ S^^M ^i^" 4°^^ -£."#-2-5. 

3^ Si-^, ^Hfe ^^SAi 4^7fl<2] 7^1 7^ ^ ^Aj-o] ^ 7 >^ 3_<$°_ 

<40> cf^- t £2c ^ 3CH1 5LA|h1 ^-o], ^l^H ^111^^(201) ^ 

«lo>*(202)^ m^f* nfl^sH ^ll^l^-(25) ^ ti]o>(26)l- ^, #*FI<3^(24) 

<4i> cf^-, £ 2d ^ 3d<Hl £A]^ n}9\- Qo] t #^nKg. ^£_*}JL ^ ^#3H , *fll 

^^(201)icf ci ^ 4A£ iLH^lfe, ^, ^ l#^-(25)2h °l:£-*Hr ^12^1 

^ <4I3 ^^^^-(24) ^#Al7l^ 7j-^-nv 5()^(27)^- *§W*=h °1 

Tl^AlE^ ^12^^ ^Hll^i^-^- ^*\<L3, ^jS)£S, *fl2*l 

^ c* A] ^l^i^izf P>^>7>^5. ^7>^- S^ojS], ^i^oflA-^ #^7> *fl2*l 

<42> £2e ^ Se^l S.a1€ «T-^1- , 2fl^i(27)* *M 

^>l^^-(24)# ^zJ-SH Tlsfl a] ^12^^(203)1- ^, 5fl^i(27)l- 

*1171*}J1 Afl^MS- ^^W. 
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<43> *fl22R?-(203) ^^1, ^^^^(24)31- 2)11^(25)3 ^-5^ 

<44> cf^-, £ 2f ^ 3f°fl w>sf £°1 , £. 2e ^ofl a^-ey -fi- 

sM, ^H^r ^^ojgAi ^e]^- A H^(28) ^ ^^3. 1 4olH2}ol = (29)l- 

<45> 4^-, £ 2g ^ 3g*fl i^s} h>s)- ^-o], ^^SM ^12^-^-^(203)^ ifl 

*h^h ^i2^^-(30)i- ^, ^ii#^^^-(24)oi nv}*} ^y]n 

<46> n ^JZ]., 7]3t|]A)E^ -f^]#£- ^231^(203)^ vfl^ofl |^S)£S ^7}^- S.<# 

3 3^ <4^ <8^£M, -B-^lf^ ^11,^12^^-^ ^#^3^ tfl^- ^c)l€ 

<47> oj<4 ^-Ol, «^oflAi^ ^BflAlE^ ^fll*!^ ^ ^^^r -^<H#* 

<48> 4-g-, £ 2h ^ 3h^l JEA]^ yfS^f ^oj, tr 2g a o V«. ^ofl ^«-^o§nj-( 31 ) 

* tf-^^OD-i- ^-3. ^zt*H ^siW^ *H2#^(30) ^ 
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(26)^ zfzv «fl^« <^7H1 ^# ^^^^H afl^« ^ti^ 

^ tf-f^^KSO)^ 5HM« <3*Hm W «fl^(32)^: 

<49> ^wfl^i(32) «H *>-^Hfl-<d4 P>^V7>^1S., *V=a] ^e)^. ^_a_i=. &o.d}, 

^^^12]. z>£ ^-#sM: ^a^jt. seE^^H ^£^1 sis. ^ ^Hfl^i 

(32)# ^£ S£4. 

^ *fl2*l^g- 7Mt 7>*l£r £7}^ 2-«£o_S ^12*1^2} vfl£ 

<51> S£^. t £ ^sflAlEloflA^ Till ^ ^12^# 7>^1» 7]-^]^ 

#oll <?}^^7ll -R-^l^M, Alz^o] S}-JL£ ^oflS: ^*11§^ ^1 ^7} 7^ & 

<53> 4eM, t^a]^ tt^sM) -B-*m ^ 9X^, ^°\7\ i^s] iL-g-^-i- # 
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1] 

^ofl ^afl^ ^ *H?-33«H>1 #ofl ^^sjjl, 

^l|l^#, -fRl*tf#, *)l2#^-# ^2i2] ^3xflAlE^ S^r]~b ^r£^l SI^H, 

-^71 ^H^^ ^^U, #7] ^-^-1- ^11^^ ^ #7} 

afll^T 2 "^ °)£*}JZ ^7] SH^^S] ^^cd-g- ^112^^« 7^fe # 

#7l *fll*l^? vflofl D fl^ ^11^; 
[^H" 2] 

*n 1 ^hi 5a°w, 

A o V 7] *fll*i^ ^ ^"71 2fl2#^vgr ^-BjS ^l^^l^ #51*11 

[^^J- 3] 

*ll 2 Sl^H, 
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4] 

4 3 %H) &<H*i. 
#£31 

[3hM3" 5] 

#71 ^ll^^- ^ ^2*1^ 4^7fl^ 7Ht 7>^m ^7}^- 5L<#<£ #£*ll ^7>. 

6] 

1^*Kr #31; 

#71 ##*I<3^ AjeH^ O,^ AlZj-^H #7l *B*-«fl*i* £#A] 7]^ afll^^F"!- 
^*Kr #31; 

#71 *)ll^^ v}H a> 71 ^l^^l- xjfl^^s. ^l^-a- ^*Kr #31; 
#71 ^11^4 °l£§Rr ^ll^^nV-g- ^3 ojg. #7l ^H 3 -^^ 

1- i^l?!^ *)12#^«- #31; 

#71 *\]2#^9] vfltaofl #71 ifl*^. al-sl- o-^l^g- #31; 

#71 -B-#*ll# #ofl #71 *tf2#^l- ^<5}5LS. ^#*Hr #31; 

#71 *]12#^] Aj-ofl #^-«)i^^. ^^Br #31; 
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# ^*Kr i4 

6 %H] &<>H, 

^-71 ^l^i^- ^ ^71 ^12^^ nfl^lfe, ^ ^-71 2111*1^ ^ ^"71 ^12 

^Rt 1 * nflH^-E^ -^71 f^^o] nfl^] W7] 

741^ ^Hfe ^-^11- C-l ^SRr ^ «o V ^. 

8] 

*fl 7 %H1 , 

^71 nfl^l^, #7j ^2*1^-^ ^-7] f^t^ 

<£*\ ^ ^7} ^H] ^£ ^-^lf^ *fl7l*Kr tiVS^ll 4l7> ^ 

8 1H1 SI^a^ 

-*7l ^fll^ ^ ^-7) ^12^^ afl^lfe S^^S. ^*Kir ^ 

^ ^flS *o V ^ . 

13 t 1 * 10] 

#71 ^«fl^i* ^7] ^ 
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^ ^afl^l- ^i^Kr ^ 
111 

*ll 10 %H1 sa°H, 

tiis^ii ^ u-^. 

[$^* 12] 

6 ^ ifl*] io *&■ ^ °]±=. *i &<>H, 

4i*> ^2: 
[^t 1 * 131 

*fl 12 -sj-ofl 

#71 ^ *1l2*i#-gr Cf^7fl^ 7Ht ^7>§+ JSl^AsL *§#*Hr 

i*} T^lS h o >^. 
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[5. 3b] 
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[5. 3el 
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